The purpose of this study was to assess the economic impact of the fentanyl buccal tablet for the management of breakthrough cancer pain (BTcP) in Spain. Methods: A 4-year budget impact model was developed for the period 2012-2015 for patients with BTcP from the perspective of the Spanish National Health System. BTcP products included in this model were rapid-onset opioids containing fentanyl (buccal, sublingual, or nasal transmucosal). Prevalence data on cancer, BTcP, opioid use, and number of BTcP episodes were obtained from the literature. Input data on health care resources associated with opioid use and opioid-induced side effects were obtained by consulting experts in oncology from different Spanish hospitals. Resources used included drugs, medical and emergency visits, other nonpharmacologic treatments, and treatment of opioid-induced side effects. Unit costs were obtained from the literature, and a 3% discount rate was applied to costs. Based on the unit costs for drugs and health care resources, the annual BTcP treatment costs per patient associated with each fentanyl product were determined to estimate the overall budget impact based on the total treatment population and the percentage of drug utilization associated with each product. One-way sensitivity analyses were conducted to test the robustness of the model. Results: Patients treated with oral opioids for BTcP were estimated at 23,291 in 2012, with an increase up to 23,413 in 2015. The average annual budget savings, with an increase of fentanyl buccal tablets, fentanyl sublingual tablets, and intranasal fentanyl spray, and a decrease in oral transmucosal fentanyl citrate, was estimated at €2.6 million, which represents a 0.5% decrease in the total costs of BTcP over the next 4 years. Results of the sensitivity analysis showed that the model was most sensitive to drug cost per day for the fentanyl buccal tablet. A 50% decrease in the daily cost of the fentanyl buccal tablet resulted in the largest overall decrease in budget impact of €5.4 million.
Introduction
Pain is consistently one of the most feared consequences of cancer for both patients and their families. 1 However, despite well controlled chronic pain in 80%-90% of patients with cancer, 2 these patients may experience cancer-related breakthrough pain (BTcP). BTcP can be defined as an acute transient worsening of pain that occurs either spontaneously, or in relation to a specific predictable or unpredictable trigger in patients who have relatively stable and adequately controlled baseline pain. 3, 4 While there are submit your manuscript | www.dovepress.com
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Darbà et al slight differences in the definitions of BTcP, [5] [6] [7] all stress its transient nature against a background of stable and otherwise controlled baseline pain. BTcP is characterized by a typical temporal pattern which includes a short onset (generally a few minutes) and a short duration (30-90 minutes). 8 BTcP is highly prevalent, occurring in 33%-65% of patients with chronic cancer pain, with the incidence varying widely according to the population surveyed, the setting, and the definition of BTcP used. [9] [10] [11] [12] Severe BTcP is reported in 60% of patients, with 40% of patients having mild to moderate BTcP, and almost all patients having mild background pain. 1 BTcP is associated with a significant negative impact on both quality of life (including activities of daily living, sleep, social relationships, and mood) and functional status, 6, 13 and may also increase levels of anxiety and depression, increase the perception of pain severity, and lead to patients becoming dissatisfied with their overall pain management.
14 BTcP also increases the economic burden placed on patients and the health care system. 15, 16 In Spain, patients receiving hospital treatment, as for the treatment of BTcP, are fully reimbursed and do not have to make any additional copayments.
Oral opioids like morphine have traditionally been the only available drugs for BTcP. 8, 17, 18 A typical episode of BTcP of high intensity, rapid onset, and short duration fits poorly with the pharmacology of short-acting opiates, such as morphine and oxycodone. 8, 19 Different technologies have been developed to provide rapid pain relief with potent opioid drugs or rapid-onset opioids such as fentanyl, delivered by noninvasive routes (buccal, sublingual, or nasal transmucosal). 1, 8 These fentanyl preparations include oral transmucosal fentanyl citrate (OTFC), the fentanyl buccal tablet (FBT), sublingual fentanyl (FSL), intranasal fentanyl spray (INFS), and fentanyl-pectin nasal spray (FPNS). 8, 17, 20 The emergence of multiple, fast-acting fentanyl preparations in the market place over recent years has significantly improved the options available to clinicians treating BTcP. 21 In a mixedtreatment meta-analysis which indirectly compared fentanyl preparations with morphine and placebo, it was shown that fentanyl preparations provide superior pain relief compared with placebo in the first 30 minutes after dosing (FBT provided an 83% probability of superior pain relief, FSL 66%, and OTFC 73% compared with placebo), with oral morphine performing little better than placebo (probability 56%). 21 In the current study, we evaluated the expected economic impact from the increase in market share of FBT for the management of BTcP from the perspective of the Spanish National Health System using a budget impact model.
Materials and methods
Model development and structure
The budget impact model was developed in Microsoft Excel to estimate the economic impact of treatment for BTcP from the perspective of the Spanish National Health System. The treatment options for BTcP included in this analysis were the following fentanyl products: OTFC, FSL, FBT, INFS, and FPNS. The model analyzed drug and health care resource utilization for each patient based on their mean number of days with BTcP episodes annually and average number of drug doses taken on days with BTcP episodes. The differences in drug and medical costs associated with each treatment option, as well as the overall budget impact of the increasing market share of FBT, were calculated over a 4-year period from 2012 to 2015.
The model included prevalent (existing) cancer patients being treated with rapid-onset opioids for their BTcP episodes. Patients were assumed to be treated for an average of 3.8 days per week or 198 days per year based on the study reported by Di Palma et al in 2004. 22 Patients would be at risk for experiencing one up to a maximum of four BTcP episodes per day according to the literature. 23 The average number of BTcP episodes for a day on which a patient experiences BTcP with a maximum of four were estimated from clinical practice by a panel of four clinical experts in oncology from different Spanish hospitals. The model included drug and health care resource costs associated with opioid therapy and opioid-induced side effects. Drug costs included titration, maintenance, and rescue treatment costs. All cost estimates were reported in EUR 2012 and a discount rate of 3% was applied.
Opioid treatment for BTcP episodes was based on national sales data for Spain from the Intercontinental Marketing Services (IMS). 24 These sales data were also the source for assumptions regarding future estimations on the market share distributions for each BTcP drug treatment. To maintain consistency with the sales data and to best reflect current prescribing and dosing patterns, when shifting market share from one product to another, the assumptions for the relative distribution of prescriptions according to dosage strength and daily average number of dosages for each BTcP episode were maintained. As a result, this base case analysis estimated the potential budget impact of shifting the number of prescriptions filled by one product, while keeping the proportion of product prescriptions according to dose strength and their daily average number of doses constant. We assumed that the use of FBT would stem from patients switched from other BTcP products. At the time of this analysis, national sales data reported that the BTcP fentanyl product with the greatest market share of the BTcP market was OTFC. The model generated estimates for the costs per patient and the total direct costs of treatment including drug and medical costs based on market shares and other input parameters. All patients were assumed to receive treatment during a whole year, independent of having switched to another BTcP product. Sensitivity analyses were conducted for the base case analyses.
Model input variables: base case Target population
To estimate the target population with cancer experiencing BTcP episodes treated with fentanyl products, the following algorithm was applied, as shown in Figure 1 . A literature review was performed to identify the prevalence of cancer (364 per 100,000 inhabitants) among the Spanish adult population. 25 The estimate for cancer prevalence has been extrapolated to the Spanish adult population obtained from the population projections conducted by the National Institute of Statistics. 26 The number of adult patients in Spain with cancer suffering from BTcP in 2002 was estimated at 41%
by Gómez-Batiste et al. 27 The percentage of patients with BTcP episodes treated with opioids was estimated at 71%, and 58% were estimated to be oral or nasal opioids based on consultation of medical experts in oncology.
Drug treatments and costs
The allocation percentages for the most frequently used dosage strength for each treatment were obtained from the literature. 23, 28 In the case of FBT and FSL, the unit costs for all dosage strengths were similar and the percentage of dosage utilization did not influence the total drug costs per dose. The daily average numbers of doses associated with each BTcP product were estimated based on data from clinical practice by a panel of four clinical experts in oncology from different Spanish hospitals (Table 1) . Based on these percentages if applicable, the average number of doses on a day with BTcP according to the average number of episodes and the cost per dose in EUR, the average treatment cost for a day with BTcP episodes was calculated ( Table 2 ). The maximum doses per day were based on the technical characteristics of each drug. [29] [30] [31] [32] [33] The cost for each drug was obtained from the Spanish Medication Database 34 and expressed in EUR 2012. A discount to the drug price was applied when applicable due to the mandatory rebate imposed by the Spanish Ministry of Health since May 2010 (Table 1) . 35 
Medical resource utilization and costs
Medical resource utilization and costs included in the model were medical and emergency visits to hospital, nonpharmacologic treatments, and other interventions associated with treating opioid-induced side effects. The costs for medical resources associated with each drug were estimated based on consultation of an expert panel of oncologists and unit costs were obtained from the literature (Table 3) .
Not all patients seek medical care for opioid-induced side effects, so these costs were only assigned to the proportion of patients who received treatment due to an opioid-induced side effect. The incidence rates for common opioid-induced side effects associated with each drug were derived from consultation of the expert panel of oncologists (Table 2 ). In the model, only incident patients were considered at risk for experiencing an opioid-induced side effect.
Budgetary impact analysis
Based on the annual drug cost and health care resource use per patient, the total treatment cost per patient was estimated in EUR 2012. With the annual average cost per patient for each treatment option, the target population, and the actual 
sensitivity analysis
In order to test the robustness of the results, a one-way sensitivity analysis was performed with the main variables. The base case value for each parameter was varied from the default value within reasonable lower and upper limits as defined in the published literature and by expert consultation, with variations of ±50% applied to parameters for which no ranges were identified in the literature.
Results
In our model based on the prevalence of cancer, BTcP, and opioid use it would be expected that 23,291 in 2012 that experience cancer BTcP annually receive treatment with oral or nasal opioids. Based on population growth, this number increases slightly to 23,413 in 2015 (Table 5 ).
In the base case analysis, in the current scenario, the total economic impact of treatment with oral opioids for patients with BTcP was estimated at €119 million, €122 million, €127 million, and €133 million for the years 2012, 2013, 2014, and 2015, respectively (Table 5 ).
In the alternative scenario, with the market share of FBT increased by 2% annually from 2012, matched by a reduction in the share of OTFC, the total economic impact was estimated at €119 million, €121 million, €126 million, and €132 million for 2012, 2013, 2014, and 2015, respectively (Table 6 ). Overall, the total budget savings with the revised market shares with an annual increase of FBT, FSL, and INFS and decrease of OTFC in the alternative scenario was expected to save €2.6 million over the next 4 years (Table 6) . Overall, total direct costs represented 51% and drug costs 49% of the total budget. market shares for the fentanyl products included in this study, the overall economic impact of the management of BTcP for 2012-2015 was obtained. The base case scenario was based on actual market share data for 2012 obtained from IMS 24 on the actual distribution of fentanyl products (Table 4) , with expected increases in FBT, FSL, FPNS, and INFS and decreases in OTFC over 4 years. This scenario was designated as the "current" scenario. The current scenario was compared with an "alternative" scenario in which we assumed that the market share of FBT would increase annually by 2%, FPNS and INFS would show a slower increase of their market share than in the base case scenario, and a decrease in market share was assumed for OTFC (8.3%). In the base case analysis, the 
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Fentanyl buccal tablet and breakthrough cancer pain At the patient level, the average annual cost per patient in the current scenario increases from 2012 to 2015 from €5,127 to €5,685 due to demographic changes in the population, although the increase would be less with €5,640 in the alternative scenario. The average cost per patient over the period 2012-2015 with the increase in market share of FBT was €29 lower in the alternative scenario with an annual per patient cost of €5,336 than in the current scenario with an annual per patient cost of €5,366 (Table 6 ).
sensitivity analysis
One-way sensitivity analyses were conducted to examine how changes in key model parameters might affect the results of the base case analysis. The parameters that were varied included the percentage of patients with BTcP episodes, percentage of patients treated with opioids, percentage of patients treated with oral opioids, days with BTcP episodes, market share 
Discussion
This study compares the costs of fentanyl products and estimates the budget impact of treatment for BTcP in Spain for the period 2012-2015. Results of the budget impact analysis suggest that the increasing use of FBT would result in 4-year adjusted total budget savings for the Spanish National Health System of €2.6 million, which represents a 0.5% decrease in total BTcP. BTcP causes a significant economic burden to the Spanish National Health System, is a leading cause of disability, and has a negative impact on an individual's functional status and quality of life. Direct health care costs in our study were shown to be a high part of the total costs for BTcP. These results are in line with previous reports 15, 16 on the relationship between BTcP and use of health care resources in a cancer population with pain. Eligible patients were questioned about the occurrence of BTcP and pain-related hospitalizations, 
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Fentanyl buccal tablet and breakthrough cancer pain emergency department visits, and physician office visits. The results show that patients with BTcP sustain higher costs of care than cancer patients without BTcP as a result of painrelated hospitalizations and physician office visits. Our analyses suggest that increased use of FBT may reduce both drug and health care costs due to a shift in market share from other fentanyl products, such as OTFC. Based on these analyses, the increase in market share of FBT may yield cost savings to the Spanish National Health System. It is important to mention that in this study the most frequent drug doses were taken into account when calculating the drug cost per episode because unit costs for different drug doses in the case of OTFC or two nasal sprays doubled the cost per episode of FPNS and INFS. 23, 28 Different doses of FSL and FBT had similar unit costs, for which the unit costs for each dose would not affect the final costs per episode.
The pharmacology of fentanyl is suitable for treatment of short-lived BTcP episodes and amenable to production of transmucosal and nasal formulations, which have been shown to reduce first-pass metabolism, allowing for a rapid onset of action of 5-10 minutes. 20 However, it is important to note that not all fentanyl products are indicated for every BTcP patient. Although nasal sprays are convenient, easy to administer and noninvasive, with few local side effects, contraindications exist for nasal fentanyl products, such as INFS and FPNS. These products are prone to indiscriminant use as a result of abuse and addiction, 36 so use of these products requires prior screening and appropriate training.
The population of interest included patients with BTcP episodes who received treatment with an oral or nasal opioid to manage their pain. As with any model, there are several limitations that should be noted. First, the model was developed to estimate the potential budget impact when increasing the market share of FBT, FPNS, and INFS due to reduced utilization of OTFC. This outcome may not fully reflect real world changes. However, the current study included only the oral and nasal fentanyl products available on the Spanish market. Therefore, the effect of possible uptake of fentanyl buccal soluble film, which was approved in the European Union in 2010 18 and is expected to enter the Spanish market in the coming years, was not considered in the current study.
The base case analysis was based on certain assumptions that may not reflect fully the actual treatment of BTcP in the Spanish setting. For instance, the model estimates the pharmacologic costs, health care resource utilization costs associated with each drug, and the costs of treating opioid-induced side effects associated with the oral and nasal formulations; although it does not consider the costs associated with poor adherence as observed in several studies, 37, 38 accidental intoxication caused by abuse, 36 titration costs to adjust for the correct dose, or rescue medication. We have not taken into account the possible effect of adherence or abuse of oral or nasal opioids in our analysis and their possible effect on medical resource utilization and costs or on treatment of opioid-induced side effects. Abuse of nasal opioids has been reported and can lead to accidental intoxication, as well as associated hospitalization and rescue medication costs. 39 Titration costs for each patient considers extra doses that are necessary for each patient to reach the optimal effective dosage, and rescue medication is also reported in different clinical trials with the different fentanyl products 17 including the costs for an extra dose of the same strength in the event that a patient does not obtain adequate pain relief. In both cases, these extra drug costs per patient due to titration or rescue medication are likely to have an effect on total drug costs and, therefore, the overall costs per patient treated with fentanyl products.
Large variations have been observed in the prevalence of patients with BTcP episodes in the published literature. [9] [10] [11] [12] In this study, we used the 41% BTcP prevalence reported for a Spanish group of patients by Gomez-Batiste et al in 2002, 27 and although variations were explored in sensitivity analysis, it has to be acknowledged that any variations in BTcP prevalence have a high impact on the costs associated with its management.
Few head-to-head comparisons of oral opioids exist that could provide input data on resources, safety, and cost when these agents are used to treat BTcP episodes, although some attempts have been made using mixed treatment comparisons. 22, 40, 41 However, not all input parameters necessary for our model were compared in these studies. One of the strengths of our analysis is that, because of the lack of published clinical input data on drug use, medical resource utilization, and treatment of opioid-induced side effects, it was based on real-world use of these treatments, given that our input data was based on the expert opinion of clinical and radiotherapeutic oncologists working in Spanish hospitals. Finally, the model did not consider the efficacy of oral opioids. It was observed in a recent publication 22 that FBT was superior in the probability of pain relief when compared with FSL, OTFC, and oral morphine. The results of our budget impact analysis suggest that increased use of FBT results in cost savings to the Spanish National Health System. Therefore, in addition to the clinical evidence, it can be concluded that our budget impact model provides important information to payers for evaluation of the submit your manuscript | www.dovepress.com
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Conclusion
The results of our analysis suggest that when FBT use grows annually with an increase of 2%, while the use of OTFC decreases and use of FPNS and IFNS increases more slowly, there would be a €2.6 million decrease in the overall budget for the period 2012-2015, which represents a 0.5% decrease in total expected costs of BTcP, due to lower drug and health care resource utilization costs. Although the economic impact of BTcP treatment was shown to increase over 4 years due to population growth, the increased use of FBT for treatment of BTcP decreased the average annual cost per patient by an average of €29 over 4 years.
